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Manufacturing Engineering Undergraduates Build Automated 
Robot for Tree Sap Collection 
August 26, 2020 
Undergraduate students in the Department of Manufacturing Engineering demonstrated the robotization of 
the manufacturing operations required for tapping slash pine trees and harvesting their oleoresin. The work 
funded by the US Department of Agriculture has the objective to demonstrate an autonomous robotic forest 
rover equipped with an industrial robot, vision and navigation systems that searches mature slash pine trees 
based on the image analysis of their bark. Upon a positive recognition, the rover approaches the pine tree and 
the robot executes the manufacturing operations which include:   loading a spindle from a tool stand and 
drilling three converging boreholes in the pine tree at angles that allow the flow of oleoresin due to gravity; 
replacing the spindle with a nozzle and spraying the boreholes with resin flow stimulating chemicals and the 
tree bark with insecticide; replacing the nozzle with a 3-fingers gripper, picking a PVC tube with pre-attached 
collection bag and tapping one borehole, then picking two plugs and capping the other boreholes. 
In Phase 1 of this project, the feasibility of the robot operations is demonstrated in laboratory on a fixed 
robotic stand, while the rover’s navigation and identification of slash pine trees is demonstrated in field. 
This project aims to revive the naval stores industry and the production of turpentine in Southeast United 
States. Naval stores represented a significant industry in this region, which ones produced 53% of the world’s 
turpentine. Oleoresin from slash pine (Pinus elliottii Engelm.) represents a renewable and alternative source to 
petrochemicals for a wide variety of industrial, commercial, and household products. 
“What I liked most about this project was how it solidified what I learned in my classes via real life 
applications. This project vastly improved my machining and programming skills and I learned a lot working on 
it” said Beau Ragland, who worked on this project under the supervision of Dr. Vladimir Gurau. Beau obtained 
his B.S. degree in Manufacturing Engineering in Spring 2020 and returned as a graduate student in Applied 
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